A multicystic pneumatocele progressively enlarged when the patient required positive pressure ventilation for an intercurrent respiratory syncytial virus infection. Video Assisted Thoracoscopic Surgery was used to visualize the pneumatocele for cannulation. One chamber of the pneumatocele was cannulated with a pigtail catheter and another large chamber ruptured, without cannulation. The multicystic pneumatocele resolved with this therapy.
Introduction
Multicystic pneumatocele causing respiratory failure in premature infants with respiratory distress syndrome and pulmonary interstitial emphysema is uncommon. We describe a case of a large, expanding, multicystic pneumatocele that failed conservative management with high frequency ventilation but was successfully treated using pigtail catheter evacuation under direct visualization using Video Assisted Thoracoscopic Surgery (VATS). Percutaneously placed pigtail catheter decompression of a single expanding pneumatocele causing respiratory failure in premature infants has been described. [1] [2] [3] [4] The added complexity of a multicystic pneumatocele makes placement of the catheter difficult, as more than one catheter may be required and each small cyst makes placement of the catheter within it challenging.
Case SB is a 1.24 kg, 28 4/7 weeks gestation female twin B infant delivered by cesarean section delivery for preterm labor and breech presentation of twin B. Apgar scores were 7 and 8 at 1 and 5 min. Moderate to severe respiratory distress syndrome was managed with mechanical ventilation and two doses of beractant (Survanta, Ross Laboratories, Columbus, OH, USA). The early postnatal course was complicated by bilateral air leak, a left pneumothorax requiring a chest tube and right upper lobe pulmonary interstitial emphysema that was noted on the third day of life. A patent ductus arteriosus failed to respond to indomethacin treatment and was ligated on the 13th day. The baby was extubated to CPAP from day 14 to 30. After patent ductus arteriosus ligation, the right upper lobe pulmonary interstitial emphysema coalesced into a complex, multicystic, right upper lobe pneumatocele, but remained stable while the patient did not require positive pressure ventilation. Respiratory distress recurred, associated with Respiratory Syncytial Virus infection, diagnosed at 31 days. The baby was reintubated and placed on High Frequency JET ventilation (Bunnell Life Pulse, Bunnell Inc., Salt Lake City) to minimize the effect of mechanical ventilation on the pneumatocele. The pneumatocele continued to slowly expand and by DOL No 36, the baby was in 100% oxygen with a PCO 2 95 mm Hg (Figure 1 ), thought to be due to compression of the surrounding lung tissue (Figure 1 ). While the baby was not in extremis, it was deemed prudent to attempt to evacuate the pneumatocele under controlled conditions. Steroid treatment was not initiated as this was felt to be a predominantly mechanical problem. As the lesion was multicystic, a VATS approach under general anesthesia, on the JET ventilator, was elected. Under direct visualization (Figure 2) , one of the chambers was successfully cannulated using a modified Seldinger technique. A second large chamber was ruptured and appeared decompressed, but a stable catheter position could not be attained due to the small size of the individual cyst. A 12 French pleural thoracotomy tube was placed through the VATS incision and both the pigtail and the chest tube placed to suction at 15 cm H 2 O. A persistent air leak was documented from both the pigtail catheter and pleural chest-tube. Chest X-ray showed nearly complete evacuation of the pneumatocele (Figure 3 ). The pigtail catheter was removed on day 42 and chest tube on day 44. The baby was extubated on day 43 and eventually discharged home in room air. The pneumatocele did not recur (Figure 4 ).
Discussion
Pneumatoceles are an uncommon complication in mechanically ventilated premature infants with respiratory distress syndrome and pneumonia. This is the second case in which a pneumatocele in a premature infant has enlarged on mechanical ventilation after Respiratory Syncytial Virus infection. 2 While other clinical groups have used catheters to evacuate clinically significant pneumatoceles, [1] [2] [3] [4] this is the first case of a complex, multicystic pneumatocele evacuated using a pigtail catheter placed under direct visualization using VATS. VATS is a relatively new technique that allows direct visualization of intrathoracic structures without need for high-dose radiation associated with spiral computerized axial tomography or prolonged imaging times needed for magnetic resonance imaging scanners. We were able to successfully place a 5 Fr pigtail catheter into the largest chamber of the multicystic pneumatocele and ruptured a second chamber that remained inflated after placing the first device. While we were not successful in placing a second indwelling catheter, we did note that the entire pneumatocele complex remained deflated after rupture of the second large chamber. It is uncertain whether simple rupture of the pneumatocele and pleural chest tube placement would have been sufficient to evacuate the pneumatocele. Other strategies to manage pneumatoceles include selective main stem bronchus intubation and ventilation of the non-affected lung and high frequency ventilation. 4 A review of the literature shows a small group of neonates who have undergone successful catheter evacuation of life-threatening pneumatoceles (Table 1 ) associated with progression of pulmonary interstitial emphysema or due to infection, after failure of high frequency ventilation or selective contralateral bronchus intubation. 5 The duration of indwelling catheter drain within the pneumatocele may be an important factor in the prevention of pneumatocele recurrence.
